:Ox HUAXUANYANG  HXY HMAX485ESA

ELECTRONICS CO.LTD 10Mbps communication transceiver

Description

HMAX485ESA is 3V to 5.5V power supply, £15kV anti-static slow limit differential transceiver and can
provide complete RS485 compatibility for half-duplex applications. Each section contains a driver and a
receiver designed for data transmission over an extended common-mode range (-7V to +12V). It can
effectively transmit data at a high rate of up to 10Mbps.

Drivers are short-circuit current limited and are protected against excessive power dissipation by thermal
shutdown circuitry that places the driver outputs into a high-impedance state. The Rx input has a fail-safe
feature that guarantees a logic-high output if the input is open circuit, shut-circuit and shutdown but not
drive.

Both components have power-on/off modes, and fault-free driver outputs allow transceivers to be
inserted or removed from bus in real time. CMOS designs aim to offer significant power savings without
sacrificing overload or ESD damage. Typically, static current is only 300uA in operation and 1uA in
shutdown mode.

Feature Product Application
@® High communication rate, 3.0V ~ 5.5V power supply @® Power communication
10Mbps @ |Integrated digital network
@® High ESD protection @ Industrial control local area network
@ Low power consumption down to 1uA, shutdown mode @ Power measurement (smart meter)
@ Input voltage range: -7V to +12V (common mode) @ Factory automation and control
@ Bus connection up to 256 nodes
® Thermal shutdown protection function
® Drive overload protection function
@ Full fault-safe (open circuit, short circuit, etc.)

DIP-8 SOP-8 MSOP-8

Ordering Information

Product Model Package Type Packing Packing Qty
HMAX485N DIP-8 Tube 2000Pcs/Box
HMAX485ESA SOP-8 Tape 2500Pcs/Reel
HMAX485EMDTR MSOP-8 Tape 3000Pcs/Reel
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ELECTRONICS CO.LTD 10Mbps communication transceiver

Description of Pins

Function Diagram

Pins
Name | Serial No. Type Description
RO 1 Output Reverse Output
RE 2 Input Reverse Output Enable
DE 3 Input Drive Enable
DI 4 Input Drive Input
GND 5 Power Ground
A 6 /0 Noninverting Receiver Input and Noninverting Driver Output
B 7 1/0 Inverting Receiver Input and Inverting Driver Output
Vcce 8 Power RS-485 Transceiver Power Supply

Limit Parameters

Exceeding the absolute maximum rating may result in permanent damage to the device, and prolonged
operation at the absolute maximum rating may affect the reliability of the device.

Name Symbol Notes Min. Max. Unit
Positive Supply Vcc -0.3 7 V
Control Input Voltage RE ,DE -0.3 Vcc+0.3 V
Drive Input Voltage DI -0.3 Vce+0.3 V
Drive Output Voltage A,B -8 13 V
Reverse Input Voltage AB -8 13 V
Reverse Output Voltage RO -0.3 Vcc+0.3 V
Operating Temperature Ranges Ta -40 85 °C
Storage Temperature Range Tstg -60 150 °C

Electrostatic Protection
Human Body Model (HBM) testing in accordance with EIA/JESD22-A114-B HBM

Test Parameters Value Unit
Human Body Model HBM) | PINA,Bto GND| +15 kv
Voltage of Electro-Static Discharge (VESD) Other Pins +8 kV
Charged-DeviceModel (CDM) All Pins 2 kV
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Electrical Parameters
(Vee = +3.3V to +5V, Ta = Tumin to Tuax, unless otherwise noted, typical at 3.3V and +5V, ambient temperature +25°C.)

Parameters Symbol Conditions Min. Typ. Max. Unit
Power Supply
Supply Voltage Vcce 3 5 55 \Y
Receiving Mode RE = 0; DE = 0; 240 650 uA
Vce=5V
Transmitting RE = 1; DE = 1; Vcc = 270 750 uA
5V
Receiving Mode RE =0;DE=0;
’ ’ 2
Vee=3.3V 50 650 uA
Input Circuit Current Icc
Transmitting Mode RE
=1:DE=1:Vco=3.3V 280 750 uA
RE =Vce,DE=0, Vee =3.3V 0.2 10 uA
Cut-off Current Ishdn —
RE =Vcc, DE=0, Vcc =5V 0.2 10 uA
Logic
Input a Logic-high Input
Voltage ViH DE,DI,RE 2.0 \%
Input a Logic-low Input
Voltage Vi DE,DI,RE 0.8 Y,
DI Input Voltage Vivs -7V=Vews12V 10 30 mV
Hysteresis
Receiving
Three-phase Current lozr 0.4V<Vo<2.4V +1 uA
Short Circuit Current losr 0V<VosVce 18 190 mA
Output High Voltage Vo Va=2.8V, Vs=2.5V, lroe=8mA Vce- 1.5 \%
Output Low Voltage Vou Va =2.5V, Vg =2.8V,Iro=-8mA 0.4 \%
Input Impedance Rin -7VsVens12V 96 kQ
Differential Threshold Vi 200 50 mv
Voltage
Input Hysteresis Voltage AVt -7TV<Vens12V 25 mV
Transmitting
Output Voltage Voo 3 55 v
(no load)
Output Voltage Vobz RL.=54Q,Vcc=5V 1.5 Vce \Y
Voltage Magnitude
Variation AVop Ri=54Q 0.2 v
Common Mode Voltage Voc RL.=54Q 3 \Y
Common-mode _
Voltage Variation AVoc Ri=54Q 0.3 Y
Short Circuit Current losp Short Circuit to Low -7-0V -250 mA
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Switching Characteristics parameters
(Vce = +3.3V to +5V, Ta = Tmin to Tuax, unless otherwise noted, typical at 3.3V and +5V, ambient temperature +25°C.)
Parameters Symbol Conditions Min. | Typ. | Max. | Units

Transmitting

Maximum Data Rate fumax 10 Mbps
Differential Output Time Delay top RL=60Q, Figure 3 20 40 ns
Differential Output Conversion Time trp RL=60Q, Figure 3 12 28 ns
Driver Output Time Delay from Low to High teLH RL=27Q, Figure 4 20 40 ns
Driver Output Time Delay from High to Low trHL RL=27Q, Figure 4 20 40 ns
| toin—ton|Output Time Delay trps RL=27Q, Figure 4 1 8 ns
Output Enable and Shutdown Times
Driver Output Enable to a Logic-low tezL RL=110Q, Figure 6 55 ns
Driver Output Enable to a Logic-high tezn RL=110Q, Figure 5 55 ns
Driver Output from Shutdown to a Logic-high teHz RL=110Q, Figure 5 85 ns
Driver Output from Shutdown to a Logic-low teLz RL=110Q, Figure 6 85 ns
Driver Output Enable Tlme from Shutdown to - RL=1100Q, Figure 6 20 100 ns
a Logic-low
Driver Output Enable Tlmg from Shutdown to o RL=110Q, Figure 5 20 100 ns
a Logic-high
Receiving
Shutdown Time tewon 50 300 ns
VID=0 to 3.0V,
Receiver Delay Time from Low to High treLH CIT=1 opF, 60 ns
Figure 7
VID=0 to 3.0V,
Receiver Delay Time from High to Low treHL CIT=1 opF, 60 ns
Figure 7
VID=0 to 3.0V,
. CL=15pF
- trPDs ’
[Trplh—Trphl| Delay Times RPD Figure 7 3 10 ns
Output Enable Time to Low tPrzL CL=15pF, Figure 8 100 300 ns
Output Enable Time to High tprzH CL=15pF, Figure 8 100 300 ns
Output Shutdown to High tPrHZ CL=15pF, Figure 8 25 55 ns
Output Shutdown to Low trrLZ CL=15pF, Figure 8 25 55 ns
Output Enable Time from Shutdown to Low trrsL CL=15pF, Figure 8 100 300 ns
Output Enable Time from Shutdown to High trrsH CL=15pF, Figure 8 100 300 ns
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ELECTRONICS CO.,LTD

Communication Function Table

Table 1: Transmitting

Inputs Outputs
— Mode
RE DE DI B A
X 1 1 0 1 Normal.
X 1 0 1 0 Normal.
0 0 X High-Z High-Z Normal |
1 0 X High-Z High-Z Shutdown
Table 2: Receiving
Inputs Outputs Mode
RE DE A, B RO
X >-50mV 1 Normal
0 X <-200mV 0 Normal
0 X Input Open 1 Normal |
1 0 X High-Z Shutdown
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Test Circuits and Typical Circuits
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Note 1: The input pulse is supplied by a generator with the following characteristics: PRR = 250kHz, 50% duty cycle, { < 6.0ns, Zo = 50Q.

Note 2: C| includes probe and stray capacitance.
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Figure 9 Typical Half-duplex RS-485 Network Application
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Detailed Function Description

The HMAX485ESA series is a low-power transceiver for RS-485 communication network and can
supportdata transmitting rates up to 10Mbps. All components are half duplex, including the Drive Enable
(DE) andReceiver Enable (RE) pins. When powered off, the outputs of driver and receiver are high
impedance.

4 ESD Protection

The HMAX485ESA A B pins are particularly susceptible to ESD shocks because they are typically as
external pins inproducts. Human actions like simply touching the pins or other actions can result in ESD
problems.

Though HMAX485ESA itself already has good ESD capabilities, additional ESD protection devices
are suggested to be added between the external A pin and B pin to enhance its performance.

€ Low Power and Shutdown Mode

Low power shutdown mode is initiated by turning’ Re up and turning DE down. When powered off, the
device typically draws only 1uA of supply current. Re and DE can be driven simultaneously. When RrRg in
high and DE are less than 50ns, the components are guaranteed to continue. If the input is in this state for at
least 300ns, the components are guaranteed to close. From the switching characteristics table, if the Enable
Times tpzn and tpzL is not in a low power shutdown state and the component to start the enable times is
turned off, Time of enabling the driver and receiver from low power off mode (tpsH, trsL) takes longer than that
of enabling them from disabled mode

(tpzn, tpzL).

4 Bus Supports 256-node Transceiver

The standard RS-485 receiver has an input impedance of 12kQ (one unit load), and the standard
driver can drive up to 32 unit loads. The HMAX485ESA transceiver has a 1/8 unit load receiver with input
impedance (96kQ), allowing 256 transceivers to be connected in parallel on a single communication line.
Any combination of these devices and/or otherRS-485 transceivers with totaling 32 unit loads or less can be
connected to the line.

@ Output Protection

The output protection mechanism can prevent excessive output current and power loss due to faults
or bus contention. First, the folded current limit on the output stage can provide immediate short-circuit
protection over the entire common-mode voltage range. Second, a thermal shutdown circuit can force the
driver output to a high impedance state if the mold temperature becomes too high.
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Package Information
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Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min(mm) Max(mm) Symbol Min(in) Max(in)
A 1.350 1.750 A 0.053 0.069
A1 0.100 0.250 A1 0.004 0.010
A2 1.350 1.550 A2 0.053 0.061
b 0.330 0.510 b 0.013 0.020
c 0.170 0.250 c 0.006 0.010
D 4.700 5.100 D 0.185 0.200
E 3.800 4.000 E 0.150 0.157
E1 5.800 6.200 E1 0.228 0.224
e 1.270(BSC) e 0.050(BSQ
L 0.400 1.270 L 0.016 0.050
0 0° 8° 0 0° 8°
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

= HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

m HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA
XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

= Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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